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[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the monitor approach of 
the water quality water supply of an elevated-temg^ratoejiighjpressiire boiler, and supervisory 
equipment. ^ ' ~~ 

[0002] 

[Description of the Prior Art] The water quality of the service water which supplies water to the boiler 
made to generate the elevated-temperature high pressure steam for driving the turbine for a generation of 
electrical energy had big effect on the corrosion of the ingredient which constitutes boiler water tubing 
and an incidental device, and deterioration, and is deeply concerned with economical operation of a 
power generating plant. Therefore, in order to control the water quality of boiler feedwater convenient in 
the first half, the suitable monitor approach is needed. 

/[0003] Here, an elevated-temperature high-pressure boiler g enerates a st eam, a steam turbine is driven, 
/ and an outline is explained about the water treatment of water supply of the plant which generates 
f electricity by condensing the exhaust air with a condenser and carrying out the cyclic use of waste water 
* of the water supply. ~* * 

[0004] Drawing 3 is the flow Fig. of common steamy generating condensing plant including the water 
treatment for said power generating plants. In drawing 3 , the steam of elevated-temperature high 
pressure which came out of the superheater 13 at the upper left of [ this ] drawing turns the generator 
steam turbine which is not illustrated, and the exhaust air returns to a condenser 1. the about 30-40- 
degree C water supply condensed with the condenser 1 - a condensate pump 2 - electromagnetism ~ it 
is sent to a filter 3 and a condensate demineralizer 4, and a part for iron and fusibility ion is removed. 
This purification water supply is sent into the low voltage heater 7 with a booster pump 6, and is heated 
by about 150 degrees C. The volatile matter which goes into a deaerator 9 and is mentioned later is 
removed, and a deaerator storage tank 10 is covered with this heating water. The temperature up of this 
heat deairing water iscarried out to 3 00^400 degrees C by high-pressure heater 12 course, and water is 
supplied to it by an econonuseTlS feed pump 11 is 

further overheated with a superheafeTl3 I , andlt serves as an elevated-temperature high pressure steam 
with it. * ' 

[0005] Such equipment is equipped with the water quality processing means in order to aim at 
maintenance of suitable water quality according to an operation situation. The ammonia hydrazine 
^ injector 5 and the oxygen manxifacture^eederS^ them. 1 ~~~~ 

[0006] As described above with **** in the operationlsituation, water treatment has the suitable 
approach conventionally taken by operation mode, and the water treatment approaches which used said 
water treatment means in each mode differ. That is, in the time of operation, since the front face of 
equipment configuration ingredients, such as boiler water tubing, has shifted to the condition of having 
been covered with the hematite with low solubility with precise crystal grain (alpha-Fe 203) by which 
water quality was stabilized first most, the compound water treatment method (it calls for short below 
Combined Water Treatment CWT) of the water treatment approach of maintaining this condition is 
usually taken. This approach controls p H of water supply between 8.0-9. 3. and controls dissolved 
oxygen concentration between 20-200microg/l. In this case, impregnation of a hydrazine is stopped 
among the ammonia hydrazine injectors 5, the oxygen manufacture feeder 8 is operated, and oxygen is 
supplied to the suction side of a boiler feed pump 1 1 or a condensate booster pump 6. 
[0007] It is impossible for unusual corrosion to advance on CWT conditions and to shift to stable 
operational status by the start-up after chemical cleaning in the time of the start-up of an establishment 
facility or a periodical repair etc., since near and water quality have the very unstable iron element of the 
front face of an equipment configuration ingredient to an exposure. Then, a volatile-matter approach (it 
calls for short below All Volatile Treatment AVT) is taken first. That is, a hydrazine is poured into the 
suction side of a condensate booster pump 6 with ammonia by the ammonia hydrazine injector 5, £Hj& 
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control led between 93-9.6 , and dissolved oxygen concentration is controlled under to 7microg/l, and 
hydrazine concentration is maintained to 10microg/l **, and water supply is adjusted more to a reducing 
atmosphere. Thereby, an equipment configuration ingredient front face is covered by magnetite (Fe 
304). However, the magnetite layer generated here has the property easily dissolved by fluctuation of 
water quality, while crystal grain tends to grow thickly greatly. Moreover, this coat front face is 
presenting the shape of a wave, and is **** about the big pressure loss to a device. Then, it switches to 
the back CWT conditions suitably covered by magnetite (Fe 304), and gradually, the equipment 
configuration ingredient front face changes an oxygen density and pH, and oxidizes the magnetite layer 
to the precise hematite (alpha-Fe 203) layer. The bulb of a deaerator 9 carries out automatic closing 
motion in the process which controls an oxygen density at this time. And finally it shifts to the CWT 
conditions at the time of said stable operation. 

[0008] Moreover, chemical cleaning may not be performed although a plant is stopped by a certain 
reason. In such a case, since the coat at the time of operation usually still remains, the usual AVT does 
not carry out but performs AVT without a hydrazine (Hidrazine-less). That is, only ammonia is poured 
in and it controls to high pH and hypoxia concentration. Then, the operation mode of switching to the 
usual CWT is adopted. 

[0009] These various modes are controlled, and it is carried out to the monitor of whether it is advancing 
appropriately, usually trying to double various measurement indexes. For example, they are indexes, 
such as the conductivity of water supply, dissolved oxygen, gH, hydrazine concentration, iron ion 
concentration, and copper ion concentration. However, these indexes are indexes for making the 
conditions of the suitable water supply for components, such as boiler water tubing, and are not what the 
water quality conditions of the placed present condition meant unitary and directly to in what kind of 
condition components, such as boiler water tubing, would be actually for what kind of thing. 
[0010] 

[Problem(s) to be Solved by the Invention] In the water supply water quality monitor approach of the 
power generating plant which carries out the cyclic use of waste water of the water supply which this 
invention was made in view of this conventional trouble, and is used for a boiler The water quality 
conditions of the placed present water supply in what kind of condition components, such as boiler 
water tubing, are actually what kind of thing It is the index with which it expresses unitary and directly, 
and aims at offer of the water supply water quality monitor approach of the power generating plant 
supervised using the index in which detection and measurement are possible continuously and real time, 
and this equipment. Furthermore, the electrochemical situation of an equipment configuration ingredient 
and water supply aims at offer of the approach and equipment which can be grasped unitary and directly 
continuously and real time by using the index of the electrochemical behavior between the metallic 
material which is a principle in connection with the origin of corrosion and surface deterioration of a 
metal, and its liquid which contacts in detail. 
[0011] 

[Means for Solving the Problem] The water-supply water-quali^jnoni^ of the power 

generating plant of this invention is characterized by tFfiavelhe steam turbine driven with the steam 
generated by the elevated-temperature high-pressure boiler and the boiler concerned at least, and the 
condenser which condenses exhaust air of the steam turbine concerned, to jetect theoxidation reduction 
potential of water supply, and the corrosion potential of components, such^s boilerwter tubing, in the 
^tS supply water-quality monitor approach of the power generating plant which carries out the cyclic 
use of waste water of the water supply used for the boiler concerned, and to supervise the water quality. 
[0012] An oxidation reduction potential is electromotive force produced by the oxidation reduction 
reaction of the ion in liquid, for example, — although the reaction of a degree type occurs when trivalent 
iron is returned to the iron of bivalence — Fe++++e-=Fe++ - this electromotive force can use **** as a 
platinum electrode, can constitute the following cell for **** using a standard hydrogen electrode, and 
can measure and know that electromotive force. 

Pt|Fe+++ and Fe++||H+|H it is 0.77 volts at 25 degrees C, the potential difference, i.e., the oxidation 
reduction potential, in this case. That is, since the potential difference is decided by the ion kind and its 
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concentration uniquely and in the gross, if such measurement is carried out in water supply, water 
supply water quality information will be acquired with an independent index with them. 
[0013] Moreover, similarly, with corrosion potential, the electromotive force which iron contacts the 
iron ion solution of bi valence and produces with the electromotive force by contact in a metal and a 
solution constitutes the cell of a degree type, can measure the electromotive force and can know it. 
Fe|Fe++||H+|H -- it is 0.441 volts at 25 degrees C, the potential difference, i.e., the corrosion potential, in 
this case. That is, since the potential difference is decided by the ingredient of a pole, the ion kind, and 
its concentration uniquely and in the gross, if such measurement is carried out in the combination of an 
equipment configuration metallic material and water supply, in relation with the ion of water supply, 
equipment configuration metallic material news will be obtained with them with an independent index. 
[0014] Furthermore, the water supply water quality monitor approach of the power generating plant of 
this invention is characterized by being the potential difference to which said oxidation reduction 
potential and the corrosion potential of a boiler water tubing component use as a reference electrode the 
exter naljefaren ce electrode which comes to have a silver chloride . 

[001 ^industrial, although corrosion potential and an oxidation reduction potential were said 
electromotive force which used hydrogen as the reference electrode as carried out — practically — 
coming out - even if it does not use the inconvenient hydrogen electrode of treatment especially, a thing 
stable under a service condition as a reference electrode is chosen, and even if it considers the 
electromotive force over it, it does not interfere at all. So, let th^xten^r^ference electrode which used 
the potassium chloride water solution as the bridge by u sing a silver chloride as an glggjjsade be a 
reference electrode in this invention. ~ ! "" 1 ^ M mm ~ s * = ~™~ 

[00^]TuftKerffi6re7 the water supply water quality monitor approach of the power generating plant of 
this invention is characterized by for said water quality to supervise being water quality of the water 
supply in each mode of the water treatment approach at the time of power-generating-plant starting, the 
water treatment-usually approach at the time of operation, and the water treatment approach at the time 
of a halt, setting up the management criteria of the oxidation reduction potential of said water supply and 
the corrosion potential or a boiler water tubing component in each mode, and supervising. 
[U017J I hat is, since there is each case which was described above in the start-up of a power generating 
plant and operation modes differ according to it, the oxidation reduction potential and corrosion 
potential of the water supply water quality which should be controlled and boiler water tubing 
component condition in this each mode are grasped and determined, and this potential is supervised and 
controlled. 

[0018] Furthermore, the water supply water quality monitor approach of the power generating plant of 
this invention is characterized by for the water treatment approach at the time of power-generating-plant 
starting being a volatile-matter approach, for the water treatment approach at the time of operation being 
usually a compound water treatment method, and the water treatment approach at the time of a halt 
being a volatile-matter approach except a hydrazine. 

[0019] Both volatile-matter approaches are volatile-matter approaches are the water treatment method 
which is a water treatment method which pours in a hydrazine and ammonia and is maintained to high 
pH and hypoxia concentration, and is maintained at a comparatively high oxygen density by pH with a 
compound water treatment method high to whenever [ middle ], and excluding the hydrazine. It is the 
water treatment method which pours in only ammonia and is maintained to high pH and hypoxia 
concentration. In addition, at the time of power-generating-plant starting, when carrying out the start-up 
of the new plant, the start-up after cleaning equipment chemically is said. Usually, at the time of 
operation, it is a time of operating the ordinary state which usually shifted to operation from operation in 
start-up mode. Moreover, at the time of a halt, the time of stopping and carrying out a start-up for the 
purpose other than chemical cleaning is said. 

[0020] And the water-supply water-quality supervisory equipment of the power generating plant of this 
invention has the steam turbine driven with the steam generated by the elevated-temperature high- 
pressure boiler and the boiler concerned at least, and the condenser which c onden ses ex haust air of the 
steam turbine concerned, is equij^^ detection means of water 
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supply, and the corrosion-potential detection means of a boiler water tubing component in the water- 
supply water-quality supervisory equipment of the power generating plant which carries out the cyclic 
use of waste water of the water supply used for the boiler concerned, and is characterized by to 
supervise the water quality with the detection value concerned. 

[0021] Furthermore, the water supply water quality supervisory equipment of the power generating plant 
of this invention It constitutes so that both the external reference electrodes and platinum electrodes with 
which sa id oxidation -reduction-potential detectionjgiean^ may contact 

water supply" it connects wiT3Tap^ measurement means to measure the potential 

difference between this external reference electrode and a platinum electrode. It constitutes so that both 
the external reference electrodes and boiler water tubing component electrodes with which the corrosion 
potential detection means of said boiler water tubing component comes to have a silver chloride may 
contact water supply, and it is characterized by connecting with a potential difference measurement 
means to measure this external reference electrode and the boiler water tubing component inter- 
electrode potential difference. 

[0022] Furthermore, the water supply water quality supervisory equipment of the power generating plant 
of this invention The tip of the cylindrical electrode is stopped for said external reference electrode by 
the heat-resistant porous body. It is stopped by the closure implement with which the other end exposed 
at the tip of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and silver/silver silver 
chlori de electro de exposed the silver wire to the interior of a cylinder concentrically, and a splice is 
^c^S^ouhdTK^^fmder which filled the potassium chloride water solution inside. It is the external 
reference electrode whose insertion was enabled airtightly in the elevated-temperature high-pressure 
space where water supply exists. The tip of the cylindrical electrode A platinum electrode, [ said 
platinum electrode or a boiler component electrode ] Or a splice is attached around the cylinder which it 
was stopped by the boiler water tubing component electrode, and the conductor electrode extended the 
interior of a cylinder concentrically from this electrode, and ran through the other end closure 
implement. It is characterized by being the platinum electrode whose insertion was enabled airtightly in 
the elevated-temperature high-pressure space where water supply exists, or a boiler water tubing 
component electrode. 

[0023] Furthermore, the water supply water quality supervisory equipment of the power generating plant 
of this invention An introductory means to introduce water supply of a detecting point, and the sealing 
can which has a detection water supply inlet and detection water supply recovery opening, and inserted 
airtightly the external reference electrode, the platinum electrode, and the boiler component electrode, It 
comes to have the data logger which indicates serially a condensation recovery means to collect the 
water supply which detection ended, the oxidation reduction potential of said inter-electrode water 
supply, and the corrosion potential of a boiler water tubing component by record. Said introductory 
means and a condensation recovery means are connected to the detection water supply inlet of said 
sealing can, and detection water supply recovery opening, said each electrode is electrically connected to 
a data logger, and it is characterized by constituting the oxidation reduction potential of water supply, 
and the corrosion potential of a boiler water tubing component continuously possible [ a monitor ]. In 
addition, although it is a suitable measurement means for a data logger to record continuously the 
information acquired real time as time series data, even if it is the usual potentiometer, it does not 
interfere with the purpose of this invention. 
[0024] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in full detail 
in instantiation, referring to a drawing. However, the configuration of the product indicated by the 
gestalt of this operation, a dimension, a configuration, the quality of the material, its relative 
configuration, etc. are not the meaning that limits the range of this invention only to it but only the mere 
examples of explanation, as long as there is no specific publication especially. 

[0025] Drawing 1 is the schematic diagram of an example of the water supply water quality supervisory 
equipment of this invention. 28 is a detecting point and is the deaerator storage tank installed in the 
deaerator lower part in this example. Sample water is introduced into the sealing can of 22 by piping 
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which inserted the valve suitably, and was considered from here so that conveniently [ switching ], i.e., 
an introductory means, from the detection water supply inlet. The external reference electrode 25, the 
platinum electrode 23, and sample electrode 24 which explain the structure later are airtightly inserted in 
the sealing can 22. It connects with a data logger 26 electrically from the lead wire of an electrode, and 
the potential difference of the sample electrode 24 and external reference electrode 25 which are the 
potential difference of the platinum electrode 23 and external reference electrode 25 which are the 
oxidation reduction potential of a water supply sample, and the corrosion potential of a boiler water 
tubing component is measured. 

[0026] Piping which is a condensation recovery means is further connected to the sealing can 22 from 
detection water supply recovery opening, and it is led to the sample cooler 21, it is cooled, and is 
collected to a condensate return tank. Thus, since water supply of a detecting point is always circulating 
in the sealing can 22, the measurement value of water supply of **** is sometimes obtained. A pressure 
gage and a thermome t e r dso ar^ ged in a conde iuff^^ and measureme nt^ 

n r^pera^ MoreoverTpipin^ branched from an 

introductory means path, it connects with a dissolved oxygen analyzer 27, and measurement also of the 
dissolved oxygen concentration of water supply is enabled. 

[0027] Drawing 2 is the schematic diagram showing an example of the external reference electrode used 
for this invention and a platinum electrode, or a boiler water tubing component electrode. (A) is an 
external reference electrode, and the tip of Teflon (Du Pont brand name) tubing of 37 is stopped by the 
plug which put the asbestos throwing 38 in the hollow hole, and the other end is stopped with the Teflon 
sleeve 32 to which the silver wire 31 which connected silver / silver silver chloride electrode 34 at the 
tip exposed this electrode, and the silver wire part penetrated the core, and is filled with the KC1 wate r 
solution 36 this whose ********** x e fl on tubing 37 building envelope is 0.1 mols/1. The Teflon tubing 
concerned is put in by the protecting tube 35 of SUS304, and the **** joint 33 of SUS3 16 is attached 
further. By the **** joint 33 concerned, said sealing can insertion installation is possible. 
[0028] Drawing 2 (B) is a platinum electrode or a sample electrode, and the tip of Teflon tubing was 
stopped by the electrode 45 of platinum or a sample (a boiler water tubing component and this example 
SB42), the electrode 39 of SUS304 was connected to the electrode 45, and this electrode 39 ran through 
the core of elongation and the Teflon sleeve 40 up, and has exposed the interior of Teflon tubing 
outside. The upper part of Teflon tubing is stopped with the sleeve along which said electrode passed. 
And the protecting tube 44 of SUS304 is formed outside, the joint 43 of SUS304 is attached around this, 
and, thereby, said sealing can insertion installation is possible. 

[0029] Drawing 4 is the graph of the potential difference behavior at the time of an AVT-CWT change. 
The change [ (A) does not change the time of a grass-roots-plant start-up, and.] at the time of the start-up 
after a halt (whose B) dqes not change chemical cleaning, and (C) are the cases to which the dissolved 
oxygen concentration three months after CWT beginning of mission was changed. In (A), since the 
oxide film had not grown to be the electrode surface of a boiler water tubing component enough by 
CWT change from AVT, when corrosion potential followed change of dissolved oxygen concentration, 
and was changing and the oxygen density fell after CWT shift, falling to the potential of Fe304 
(magnetite) field was checked. In (TS); the rise was accepted by an oxidation reduction potential and 
corrosion potential like the case of a change of an establishment start by the change to CWT of only 
ammonia from AVT. Although the oxidation reduction potential showed the inclination to follow to 
change of dissolved oxygen, in (C), the change of the potential difference of corrosion potential was 
slow by the oxide film which installed the electrode and operation time generated to the electrode 
surface in three months. 

[0030] When these results were plotted in the stabilization unstable-region graph of potential difference- 
pH of the Fe-H20 system of drawing 5 , it was checked that an oxidation reduction po_tential_a nd 
corrosion pot ential a^ ^ at the time of AVT, and are located in a hematite 

(alpha-Fe 2Cf3) field at the time of CWT. 
[Effect of the Invention] 

[003 1] By using the index of the electrochemical behavior between the metallic material which is a 
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principle in connection with the origin of corrosion and surface deterioration of a metal, and its liquid 
which contacts by this invention, as explained above The water quality conditions of the placed present 
water supply meant unitary and directly in what kind of condition components, such as boiler water 
tubing, would be actually for what kind of thing, and offer of the water supply water quality monitor 
approach of the power generating plant supervised using the index in which detection and measurement 
are possible continuously and real time, and this equipment was enabled. 



[Translation done.] 
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